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Equation (24.28) is very important because it allows us to use the theory of beams 
on elastic foundation in the analysis of shells, vessels, and similar configurations 
without any further recourse to the concept and specific numerical values of the 
modulus of foundation. 


Design Problem 24.4 

A cylindrical vessel of mean radius R = 10 in. and wall thickness T = 0.25 in. carries a 
uniformly distributed edge moment Mq = 150 lb-in. per inch of circumference. Calculate 
the maximum bending stress and the stress at a distance x = 10 in. 


Solution 

From Eq. (24.28), 
1.285 


0 = 


= 0.813 


(10 x 0.25) 1 / 2 
From Eq.(24.21), when W* is equal to zero, we find 
M* — Mq e~~^ x (cos /3x + sin (3x) 

The maximum bending stress is found at x = 0. Hence the above formula becomes 
M* = Mq 


The parameter (3x = 10 X 0.813 = 8.13 rad. This gives 465.8 deg. Hence, at a distance 
x = 10 in., we get 

M* = 150e -813 [cos(465.8) + sin(465.8)] = 0.03 lb-in./in. 

The corresponding bending stresses then become as follows. At x = 0 

s = ~ V25 2 ~ = 14,400 psi ( 99 - 3N / mm2 ) 

At x = 10 in., 

5 = 6 -- X 2 | 2 03 - = 2.88 psi (0.02 N/mm 2 ) ♦ 

The foregoing calculations indicate how rapidly local bending stresses can be at¬ 
tenuated. However, local bending stresses in a pressure vessel can be very high, for 
example, at the junction of the shell and the adjoining stiffer part, such as its closure 
head or a circumferential stiffener. For more details of this nature, the reader is di¬ 
rected to the specialized literature on this subject [178,192,198, 200, 211, 212, 215]. 


SYMBOLS 

A 


a 


Cross-sectional area, in. 2 (mm 2 ) 
Arbitrary distance, in. (mm) 



